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(54) DENTIFRICE COMPOSITION CONTAINING ABRASIVE IN 
COMBINATION WITH FLUORINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dentifrice composition containing abrasive 
in combination with a fluorine compound, having highly persistent caries-preventive 
effect and capable of effectively preventing the damage of dentine caused by abrasive. 
SOLUTION: This dentifrice composition containing abrasive in combination with a 
fluorine compound contains, as an abrasive assistant, coarse particles of crystalline 
cellulose X having particle diameter of 90-212 jim and an average particle diameter of 
100-200 \im or a mixture of the coarse crystalline cellulose X particles and fine particles 
of crystalline cellulose Y having particle diameter of <90 |im and an average particle 
diameter of 10-70 pm. 

CLAIMS 



[Claim(s)] 

[Claim l]Dentifrice composition containing abrasive in combination with fluorine 
compound, wherein it has the particle diameter of 90-212 micrometers and the mean 
particle diameter uses the coarse particle-like crystalline cellulose X which is 100-200 
micrometers as an auxiliary agent of this abrasive soap in an abrasive soap content 
dentifrice composition which blended a fluorine compound. 

[Claim 2]In a blended abrasive soap content dentifrice composition, a fluorine compound 
as an auxiliary agent of this abrasive soap, The coarse particle-like crystalline cellulose X 
in which it has the particle diameter of 90-212 micrometers, and the mean particle 
diameter is 100-200 micrometers, Dentifrice composition containing abrasive in 
combination with fluorine compound having the particle diameter of 90 micrometers or 
less, and using a mixture with particle-like crystalline cellulose Y in which the mean 
particle diameter is 10-70 micrometers. 



[Claim 3]Dentifrice composition containing abrasive in combination with fluorine 

compound of claim 2 the weight ratio [Y] / whose [X] of particle-like crystalline 

cellulose Y to the coarse particle-like crystalline cellulose X are 1 / 9 - 9/1. 

[Claim 4]One dentifrice composition containing abrasive in combination with fluorine 

compound of claims 1-3 whose fluorine compounds are sodium fluoride. 

[Claim 5] One fluorine compound concomitant use abrasive soap content dentifrices of 

claims 1-3 whose fluorine compounds are sodium monofluorophosphate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the dentifrice composition containing 
abrasive in combination with fluorine compound excellent in the durability of the caries 
preventive effect which used together a fluorine compound and specific crystalline 
cellulose. 
[0002] 

[Description of the Prior Art] A caries is a disease of oral cavity which happens because 
caries virulence bacteria, such as a Streptcoccus mutans, produce acid and delime a 
human tooth. The dentifrices containing abrasive soap are attached to a toothbrush as a 
means for caries prevention, and although it is most efficient to perform dental plaque 
removal by brushing, dentine strengthening by a fluorine compound is proposed as a 
means to assist it. However, in the dentifrices containing abrasive soap, since mouth 
washing after use is indispensable, the retentivity of a fluorine compound is bad and is 
the actual condition that sufficient caries preventive effect is not acquired. 
[0003 ]The constituent for the abrasive soap content mouths which performs stable 
fluoride supply for a gear tooth in JP,6-29863 1,A, and gives it the outstanding 
prevention-of-cariosity effect is proposed. With fluoride colloid as a fluorine compound, 
this constituent tends to contain phosphoric acid compounds, such as polyphosphoric 
acid, tends to prevent destruction of fluoride colloid, and condensation, and tends to 
supply fluoride supply for a gear tooth stably over a long time. However, since it is 
necessary to carry out the mixing reaction of water-soluble hydrofluoric acid salt and the 
water-soluble-calcium salt under existence of a colloid-ized accelerator in order to obtain 
fluoride colloid in the case of this constituent, there is a problem that that constituent 
system becomes complicated. On the other hand, in the dentifrice composition into which 
abrasive soap was put, the constituent containing the abrasive soap auxiliary agent which 
consists of an organic granular material for preventing damage to the dentine by abrasive 
soap with the abrasive soap which consists of inorganic powder is known. For example, 
the dentifrice composition which blended various kinds of insoluble cellulose powder 
with water as an abrasive soap auxiliary agent is proposed (JP,55-981 1 1,A, JP,5- 
58861, A). However, it is a thing of the shape of a particle of 70 micrometers or less in the 
mean particle diameter which is concretely shown in the example of these gazettes. 
According to this invention persons 1 research, since a feeling of smeariness is produced 
when it enters in the mouth, it may not yet be satisfied with the cellulose powder of the 
shape of such a particle in respect of a use feel. According to JP,9-40537,A, the 
constituent for the mouths which blended the shape-ized cellulose of ** whose mean 



particle diameter produced by corning the cellulose powder whose mean particle 
diameter insoluble to water is 1-50 micrometers is 50-1000 micrometers is proposed. 
However, since these granulation cellulose needs to corn impalpable powder-like 
cellulose powder using a binder, it has the problem that the cost becomes high, and also it 
includes problems, like depending on a toothbrushing manufacturing machine kind, an 
agglomerated powder object breaks during the manufacture. 
[0004] 

[Problem(s) to be Solved by the Invention] In the dentifrice composition which contains 
abrasive soap with a fluorine compound, this invention makes it the technical problem to 
provide the constituent which is excellent in the durability of the prevention-of-cariosity 
effect, and prevents damage to the dentine by abrasive soap effectively. 
[0005] 

[Means for Solving the Problem]This invention persons came to complete this invention, 
as a result of repeating research wholeheartedly that said technical problem should be 
solved. Namely, in an abrasive soap content dentifrice composition which blended a 
fluorine compound according to this invention, As an auxiliary agent of this abrasive 
soap, it has the particle diameter of 90-212 micrometers, and dentifrice composition 
containing abrasive in combination with fluorine compound in which the mean particle 
diameter is characterized by using the coarse particle-like crystalline cellulose X which is 
100-200 micrometers is provided. In an abrasive soap content dentifrice composition 
which blended a fluorine compound according to this invention, The coarse particle-like 
crystalline cellulose X in which it has the particle diameter of 90-212 micrometers, and 
the mean particle diameter is 100-200 micrometers as an auxiliary agent of this abrasive 
soap, It has the particle diameter of 90 micrometers or less, and dentifrice composition 
containing abrasive in combination with fluorine compound using a mixture with 
particle-like crystalline cellulose Y in which the mean particle diameter is 10-70 
micrometers is provided. 
[0006] 

[Embodiment of the Invention]In the constituent of entering [ which blended the 
conventional fluorine compound ] abrasive soap, the mixture of coarse particle-like 
crystalline cellulose X, or this coarse particle-like crystalline cellulose X and particle-like 
crystalline cellulose Y is used for the dentifrice composition (only henceforth a 
constituent) of this invention as that abrasive soap auxiliary agent. The coarse particle- 
like crystalline cellulose X has 90-212 micrometers of particle diameter of 125-180 
micrometers preferably, and 100-200 micrometers of the mean particle diameter consists 
of 140-170-micrometer crystalline cellulose preferably. On the other hand, particle-like 
crystalline cellulose Y has 90 micrometers or less of particle diameter of 63 micrometers 
or less preferably, and 10-75 micrometers of the mean particle diameter consists of 45- 
58-micrometer crystalline cellulose preferably. The lower limit of the particle diameter of 
particle-like crystalline cellulose Y in this case is usually about 1 micrometer, when using 
the mixture of the coarse particle-like crystalline cellulose X and particle-like crystalline 
cellulose Y, the using rate is the weight ratio [Y] / [X] of the cellulose Y to the cellulose 
X - 1 / 9 - 9/1 - it is 1 / 2 - 4/1 preferably. 

[0007]The crystalline cellulose used by this invention is natural cellulose itself 
chemically, and after it hydrolyzes high grade refining pulp using mineral acid and 
carries out washing removal of the amorphous region, it is the powdered thing produced 



by grinding, refining and drying, in the coarse particle-like crystalline cellulose X - the 
bulk specific gravity (g/cc) - 0.1 to 0.6 ~ it is 0.2-0.5 preferably. The true specific 
gravity is about 1.55. in particle-like crystalline cellulose Y — the bulk specific gravity 
(g/cc) ~ 0.1 to 0.6 - it is 0.2-0.5 preferably. The true specific gravity is about 1.55. 
[0008] Among all the constituents, 0.1 to 20% of the weight, the loadings of said abrasive 
soap auxiliary agent are 0.2 to 10 % of the weight preferably, and are 0.5 to 5 % of the 
weight still more preferably. If there are too few the loadings, the dentine damage 
prevention effect by abrasive soap will become insufficient, and on the other hand, if too 
large, a using feeling will produce inconvenience, such as worsening. 
[0009]The constituent containing the mixture of said coarse particle-like crystalline 
cellulose X by this invention, or this crystalline cellulose X and microparticulate 
crystalline cellulose Y has the retentivity in the mouth of the raised fluorine compound, 
and shows the outstanding cariosity preventive effect. Moreover, the mixture of 
crystalline cellulose X, or its crystalline cellulose X and crystalline cellulose Y is 
excellent also in the using feeling, and shows the advantage of being still cheaper while it 
shows the effect outstanding as an abrasive soap auxiliary agent. 
[0010] Although a fluorine compound is contained for cariosity prevention, as a fluorine 
compound in this case, as for the constituent of this invention, what [ various kinds of] 
that emits a fluorine ion is conventionally publicly known is used. The first tin of mono- 
fluorophosphoric acid salt; fluoridation, such as sodium monofluorophosphate besides 
alkali metal fluorides, such as calcium fluoride and potassium fluoride, ammonium 
fluoride, etc. are included by such thing. The loadings of a fluorine compound are 400 - 
2000wtppm preferably 100 to 4000 wtppm as a fluorine ion (F " ) among a constituent. 
[001 l]The constituent of this invention contains abrasive soap with said abrasive soap 
auxiliary agent and a fluorine compound, and contains other ingredients, for example, a 
binder, a viscous agent, a moisturizer, a surface-active agent, sweetners, perfume, and an 
antiseptic. 

[00 12] As abrasive soap, dibasic calcium phosphate, two hydrates and anhydrate, the 1st 
calcium phosphate, Calcium phosphate system compounds, such as tribasic calcium 
phosphate and calcium pyrophosphate, etc. Calcium carbonate, aluminium hydroxide, 
alumina, a silicic acid anhydride, aluminum silicate, The synthetic resin powder of poly 
methyl methacrylate and others is mentioned to inorganic powder, such as insoluble 
sodium metaphosphate, the 3rd magnesium phosphate, magnesium carbonate, calcium 
sulfate, bentonite, and zirconium silicate, and a pan. the loadings of abrasive soap — 5- of 
the whole constituent - it is 10 to 50 % of the weight especially 60% of the weight. 
[0013]As a binder, a carrageenan, carboxymethylcellulose sodium, Cellulosics, such as 
methyl cellulose and hydroxyethyl cellulose, Gums, such as xanthan gum, tragacanth 
gum, karaya gum, and gum arabic, Inorganic binders, such as synthetic binders, such as 
polyvinyl alcohol, sodium polyacrylate, a carboxyvinyl polymer, and a polyvinyl 
pyrrolidone, silica gel, aluminum silica gel, veegum, and RAPONAITO, etc. are 
mentioned. 

[00 14] As a viscous agent or a moisturizer, sorbitol, glycerin, ethylene glycol, propylene 
glycol, a 1,3-butylene glycol, a polyethylene glycol, a polypropylene glycol, xylitol, 
maltitol, a RAKUCHI toll, etc. are mentioned. 

[00 15] As perfume, menthol, anethole, carvone, eugenol, Limonene, n-decyl alcohol, 
citronellol, alpha-terpineol, Citronellyl acetate, cineol, linalool, ethyl linalool, 



WANIRIN, Timor, spearmint oil, peppermint oil, lemon oil, orange oil, sage oil, 
rosemary oil, cinnamon oil, pimento oil, Katsura leaf oil, a beefsteak plant oil, 
wintergreen oil, clove oil, eucalyptus oil, etc. are mentioned. 
[00 16] as sweetners - saccharin sodium, stevioside, neohesperidyl dihydrochalcone, 
glycyrrhizin, perilla rutin, thaumatin, and asparagus - sweetners, such as chill 
phenylalanine methyl ester and p-methoxy thinner MIKKU aldehyde, is mentioned. 
[00 17] In the constituent of this invention, a dextranase, mutanase, a lysozyme, Enzymes, 
such as amylase, protease, lytic enzyme, and super-oxide dismutase, Alkaline metal 
monofluoro phosphate and sodium fluorides, such as sodium-monofluorophosphate, 
potassium, mono-fluorophosphorate, Fluorides, such as the 1st tin of fluoridation, 
tranexamic acid, epsilon aminocaproic acid, Aluminum KURORU hydroxyallantoin, a 
dihydrocholestanol, Glycyrrhizin acids, glycyrrhetinic acid, bisabolol, isopropylmethyl 
phenol, One sort of active principles, such as glycerophosphate, chlorophyll, cupric 
gluconate, sodium chloride, a water-soluble inorganic-phosphoric-acid compound, 
triclosan, cetyl pyridinium chloride, a benzalkonium chloride, and benzethonium 
chloride, or two sorts or more can be blended. 

[00 18] An anionic surface active agent, a nonionic surface active agent, an amphionic 
surface active agent, etc. can be blended with the constituent of this invention as a 
surface-active agent. 

[00 19] As an anionic surface active agent, specifically Sodium lauryl sulfate, Sodium 
alkylsulfate, such as myristic acid sodium sulfate, N-lauroyl ZARUKOSHIN acid 
sodium, N-acyl ZARUKOSHIN acid sodium, such as N-myristoyl ZARUKOSHIN acid 
sodium, Sodium dodecylbenzenesulfonate, hydrogenation coconut fatty acid 
monoglyceride monosodium sulfate, N-acyl glutamate, such as sodium lauryl sulfosulfate 
and N-palmitoyl sodium glutamate, N-methyl-N-acyl taurine sodium, N-methyl-N-acyl 
alanine sodium, alpha olefin sulfone sodium, etc. are mentioned. 
[0020]As a nonionic surface active agent, sucrose fatty acid ester, malt sugar fatty acid 
ester, Sugar fatty acid ester, such as lactose fatty acid ester, maltitol fatty acid ester, 
Sugar-alcohol fatty acid ester, such as RAKUCHI toll fatty acid ester, polyoxyethylene 
sorbitan monolaurate, Polyoxyethylene sorbitan fatty acid ester, such as 
polyoxyethylenesorbitan monostearate, Polyoxyethylene fatty acid ester, such as 
polyoxyethylene hydrogenated castor oil, Diethanolamide and myristic acid mono- ** 
lauric acid mono- ** Fatty acid diethanolamide, such as diethanolamide, A sorbitan fatty 
acid ester, polyoxyethylene higher alcohol ether, a polyoxyethylene polyoxypropylene 
copolymer, polyoxyethylene polyoxypropylene fatty acid ester, etc. are mentioned. 
[0021] As an amphionic surface active agent, N-lauryl diaminoethylglycine, N-alkyl 
diaminoethylglycines, such as N-millimeter SUCHIRUJI aminoethyl glycine, N-alkyl N- 
carboxymethyl ammonium betaine, 2-alkyl 1-hydroxyethyl imidazoline betaine sodium, 
etc. are mentioned. 

[0022]In this case, especially as a surface-active agent, an anionic surface active agent is 
preferred and sodium alkylsulfate, such as sodium lauryl sulfate, etc. are specifically 
preferred, in addition - even if these surface-active agents use one of them independently 
and they use two or more sorts together, they do not interfere — the loadings — usually — 
0.01- of the whole constituent - it is 0.05 to 3 % of the weight more preferably 5% of the 
weight. 
[0023] 



[Example]Next, an example explains this invention still in detail. % shown below shows 
weight %. 

[0024]In the 2.5N hydrochloric acid aqueous solution, hydrolysis was performed for 105 
** and 15 minutes, filtration washing of the reference example 1 (manufacture and 
classification of crystalline cellulose)DP pulp (average degree of polymerization 1000) 
was carried out, and the crystalline cellulose of the damp or wet condition was obtained. 
Unfolded this finely, it was made to dry with 60 ** hot air drying equipment until the 
moisture content became 5%, and it pulverized with the hammermill after coarse grinding 
by the crusher, and through and powder crystal cellulose were obtained for the sieve of 
the sieve number 50 specified to Japanese Industrial Standard Z 8801 No. This was 
classified with the sieve of the sieve numbers 70, 83, 100, 119, 166, 235, 282, and 391, 
and crystalline cellulose A shown in Table 1, B, C, D, E, F, G, H, and I were obtained. 
Mean particle diameter was measured with the micro track grading analysis plan (Nikkiso 
Co., Ltd.), and these crystalline cellulose was shown in Table L 
[0025] 
[Table 1] 
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[0026]The dentifrice composition of the example of experiment 1 following-component 
presentation (% of the weight) was prepared, and the retentivity test in the mouth of 
fluoride was done as follows. The result is shown in Table 2. 
[A presentation of examination dentifrices] 

crystalline cellulose The kind shown in Table 2, and quantity Silicate 20% sodium lauryl 
sulfate 1.5% carrageenan 1% sorbitol 35% perfume 1% fluorine compound (kind shown 

in Table 2) as a fluorine ion — 1000 wtppm purified water The remainder . 

** Total 100%[0027](The method of the retentivity test in the mouth of 

fluoride) The above-mentioned dentifrice composition lg was taken to the toothbrush, 
and was used for 3 minutes. Then, with 60 ml of water, the inside of a mouth was turned 
too much three, and it measured temporally about the fluorine concentration in saliva. 
[0028] 
[Table 2] 
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[0029]The result of Table 2 shows that mean particle diameter is raising the retentivity in 
the mouth of a fluorine compound as for 100 to 200-micrometer crystalline cellulose with 
the particle diameter of 90 to 212 micrometers. It turns out that 140 to 200-micrometer 
crystalline cellulose is raising the retentivity in the mouth of a fluorine compound more 
effectively. These effects become weak in the first tin of fluoridation and potassium 
fluoride which it is remarkable and are other fluoridation compounds in sodium fluoride 
and sodium monofluorophosphate. On the other hand, the loadings of crystalline 
cellulose are understood that 0.2% or more is preferred and 0.5% or more is more 
preferred. 

[0030]The following animal experiments were carried out for the caries depressor effect 
of example of experiment 2 caries control experiment (experimental method) dentifrices 
to the strong **** sake. The caries control ability of the tooth paste agent containing the 
ingredient (% of the weight) shown in Table 3 was investigated using the golden hamster 
which is a model system of a caries. 10449 shares of caries organism Streptococci mutans 
of streptomycin tolerance were infected with the 3 -weeks old (**) hamster which consists 
of each ten groups. After it carried out 1 platinum-loop inoculation of the above- 



mentioned strain to a 4-ml BHI culture medium (made by BBL) and 36 ** of infection 
cultivated it under the anaerobic condition for 20 hours, it performed for three days that 
this fungus liquid was dropped at 0.1 -ml inner mouth. Fixing of the bacillus of each 
hamster was checked using MS agar medium (made by Difco) which contains 
streptomycin 0.1%. Administration of dentifrices was performed for five weeks from 
backward [ which checked fixing of the bacillus ]. The dentifrices used for the 
experiment used what extracted the dentifrices shown in Table 3 with triple the amount of 
water. The medication method carried out bis die dropping administration of every 0.1 ml 
a total of 0.3 ml in inner mouth and a right-and-left teak porch. The control group carried 
out dropping administration of the filtration ion exchange water by the same method as 
the above. Caries induction powder feed Diet2000 was used as feed in an experimental 
period. Drinking water used the ion exchange water filtered by noodle ** Wren Phil Tarr 
with the aperture of 0.2 micrometer. Evaluation of the caries was performed in 
accordance with the method (J. Dent.Res.23 volume, 1944) of KYESE. The caries 
control rate was computed by the following formula. 
[0031] 
[Table 3] 
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[0032] When mean particle diameter used together 100 to 200-micrometer crystalline 
cellulose, and a fluorine compound with the particle diameter of 90 to 212 micrometers 
from the result of Table 3, it turned out that the caries control effect increases. When 140 
to 200-micrometer crystalline cellulose is used, it turns out that this result is more 
effective. These effects become weak in the first tin of fluoridation and potassium 
fluoride which it is remarkable and are other fluoridation compounds in sodium fluoride 
and sodium monofluorophosphate. 



[0033] 

Example 3 Using feeling test [A presentation of examination dentifrices] 
Crystalline cellulose The kind shown in Table 2, quantity Sodium monofluorophosphate 
0.7% dibasic calcium phosphate 40% sodium lauryl sulfate 1.5% carboxymethyl 
cellulose Na 1% sorbitol 25% saccharin sodium 0.1% perfume 1% purified water ** . -— 

** Total 100%[0034][The method of a using feeling test] Ten 

persons' special panelist estimated the using feeling (a feeling of ZARATSUKI, a feeling 
of smeariness) of the tooth paste agent of the above-mentioned presentation with the 
following marks. The result is shown in Table 4. 

using feeling marks 5: - 4: which is not felt at all — 3: merely sensed a few 1 : which is 
sensed a few and to 2: sense — it senses dramatically [0035] 
[Table 4] 
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[0036]From the result of Table 4, 100-170-micrometer crystalline cellulose is preferably 
understood are [ coarse particle-like ] crystalline cellulose (100 micrometers - 200 
micrometers) and that a using feeling is [ which have few feeling of ZARATSUKI than 
crystalline cellulose (experiment No. 19, 20) with a mean particle diameter of 250 
micrometers ] good. In a crystalline cellulose independent (experiment No.21) with a 
mean particle diameter of 70 micrometers or less, it turns out that a feeling of smeariness 
is high and a using feeling is bad. It turns out with the particle diameter of 90 
micrometers or less particle-like crystalline cellulose with a mean particle diameter of 10 
micrometers - 75 micrometers and that (experiment No.5-18) and a feeling of 



ZARATSUKI are improved good by adding particle-like crystalline cellulose (45 

micrometers - 58 micrometers) preferably. The weight ratio of coarse particle-like 

crystalline cellulose and particle-like crystalline cellulose is understood 1:9 to are 9:1, 

and that a using feeling is preferably good at the time of 2: 1-1 :4. 

[0037]The example of concrete combination of the dentifrice composition by one to 

example 9 this invention is shown in Table 5. 

[0038] 

Table 5] 
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[Effect of the Invention] From containing specific cellulose, the dentifrice composition of 
this invention has the retentivity in the mouth of the raised fluorine compound, and is 
excellent in the durability of a cariosity preventive effect. Moreover, by the operation 
outstanding as an abrasive soap auxiliary agent of the specific cellulose, the constituent of 
this invention can remove effectively the dirt of tooth surfaces, such as a dental plaque 
and a coloring nature precipitate, and also it can prevent effectively damage to the 
dentine by the abrasive soap. The constituent of this invention is advantageously applied 
as the dentifrice composition, for example, a tooth paste agent constituent, containing 
abrasive soap, a liquefied dentifrice composition, etc. 
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